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Abstract: Reaction of maleic anhydride with 2-oxazolidinone in the 
presence of triethylamine yields mono functionalized maleic acid, 
which is transformed into functionalized N-fumaroyl-2-
oxazolidinones in 45-56% overall yields by treatment with oxalyl 
chloride and subsequent reaction with nucleophiles. 
———– 
The intramolecular Diels Alder (IMDA) reaction is probably one of 
the most convenient methodologies for the construction of a wide 
variety of annulated carbon frameworks.1 With respect to 
asymmetric synthesis the possible control over several newly formed 
stereogenic centers in this process is challenging. Although recently 
catalytic enantioselective versions have been reported making use of 
chiral Lewis acids,2 most studies with these type of catalysts have 
focussed on intermolecular Diels Alder reactions. Our interests 
included the possible synthesis of suitable substrates for IMDA 
reactions with chiral Lewis acids. This strategy includes the 
presence of an N-acyl-2-oxazolidinone derivative from a maleic acid 
residue as the dienophilic part of the substrate. We envisaged that 
such a synthesis would require a formal coupling of the resulting 
acid 1a with a suitable dienol via esterification as the key step to 
yield the required triene system 2 (scheme 1)3. 
Scheme 1 
The synthesis of the dienophilic part was easily accomplished by 
reaction of maleic anhydride with 2-oxazolidinone in the presence 
of triethylamine as a base. This reaction, monitored by 1H NMR, 
showed clean conversion with stoichiometric amounts of anhydride 
and 2-oxazolidinone after 16 h at room temperature (> 90% yield). 
The triethylammonium salt 1b was used without further workup, 
since attempted isolation of the free carboxylic acid was plagued by 
water solubility.4 At this stage we anticipated that for the final intro-
duction of a dienol an overall one-pot procedure would be the most 
logical and economic choice. So, treatment of 1b with oxalyl chlo-
ride, followed by reaction with methanol in the presence of pyridine 
afforded a white solid in 45%  overall  yield  after  chromatographic 
purification. 1H NMR analysis, however, showed a large coupling 
constant for the olefinic protons (3J = 15.6 Hz) indicative for the 
fact that the fumarate 3 instead of the maleate had been obtained 
(scheme 2).5 
Scheme 2. i) NEt3, CH2Cl2, RT 16 h. ii) (COCl)2, DMF (cat), RT 3 h. 
iii) MeOH, pyr., RT 1h. 
This result was not completely unexpected, since the acid catalyzed 
isomerization of maleates to fumarates is a well known process.6 
The new process proved to applicable to several other nucleophiles 
as can be seen from the results summarized in the table.7 Non-sym-
metric fumarates such as benzyl ester 48 and dibenzylamide 59 were 
easily obtained by this methodology in 49 and 53% isolated yields, 
respectively. The coupling of dienols was also readily accomplished, 
resulting in the synthesis of substrates 610 and 711 for chiral Lewis 
acid catalyzed IMDA reactions in, respectively, 56 and 54% overall 
yield. 
Table. Synthesis of N-fumaroyl-2-oxazolidinones 
Reagents and conditions: i) NEt3, CH2Cl2, RT 16 h. ii) (COCl)2, DMF 
(cat), RT 3 h. iii) NuH, pyr., RT 1h. 
N-fumaroyl-2-oxazolidinone (yield (%))a 
a) Isolated yields 
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This synthetic methodology might well be applied for the introduc-
tion of other functionalized side chains which would yield potent
substrates for other types of catalytic enantioselective transforma-
tions. 
In summary we have demonstrated a simple and straightforward
one-pot procedure for the synthesis of N-fumaroyl-2-oxazolidinones.
Catalytic asymmetric studies applying these substrates are in
progress. 
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